1. The kinetics of the reaction of glycerophosphate dehydrogenase with a variety of electron acceptors have been investigated. 2. In all cases the reaction mechanism appears to involve a free modified-enzyme intermediate. 3. With some electron acceptors, the maximum velocity of the reaction and the Km for glycerophosphate are independent of the nature of the electron acceptor, whereas in other cases this is not so. 4. The reaction mechanism of the enzyme extracted with phospholipase A instead of with Triton X-100 is of a similar type.
A variety of artificial electron acceptors has been used to assay mitochondrial L-3-glycerophosphate dehydrogenase (EC 1.1.99.5). Green (1936) found that the enzyme in particulate form reduced Methylene Blue, and Tung, Anderson & Lardy (1952) found that this activity was retained after extraction of the enzyme with deoxycholate. Ling, Wu, Ting & Tung (1957) used DCIPt as electron acceptor with their preparation, which had been solubilized with deoxycholate and trypsin. Ringler & Singer (1959) showed that the enzyme in a soluble state after extraction with phospholipase A also reduced PMS and ferricyanide. Later work showed that the enzyme extracted with phospholipase A also reduced exogenous Q-6 (Szarkowska & Drabikowska, 1964) , and a preparation solubilized with Triton X-100 reduced exogenous Q-10 in addition to DCIP and PMS (Dawson & Thorne, 1969) .
The present paper describes a comparative study of the kinetics of reduction of a variety of electron acceptors by glycerophosphate dehydrogenase solubilized with Triton X-100. Gawron, Mahajan, Linetti, Kananen & Gliad (1966) 
METHODS
Preparation of glycerophosphate dehydrogenase. Method 1.
The enzyme was solubilized with Triton X-100 and partially purified by the method of Dawson & Thorne (1969) , to a specific activity of at least 1.1 DCIP units/mg., where 1 DCIP unit is that amount of enzyme reducing 1,umole of DCIP/min. under the conditions described by Dawson & Thorne (1969) .
Method 2. Solubilization of glycerophosphate dehydrogenase by phospholipase A from Naja naja venom was carried out as described by Ringler (1961) . The purification was taken as far as the first (NH4)2SO4 precipitation.
Glyceropho8phate dehydrogenaae a88ay8. All asays were carried out at 380. Spectrophotometric assays were performed in a Beckman DK2A recording spectrophotometer, fitted with a constant-temperature cell housing.
(a) DCIP and PMS assays. These were carried out as described by Dawson & Thorne (1969) .
(b) Quinone assays. The Q-10 reduction assay was carried out by the method of Dawson & Thorne (1969) . Q-6 reduction was followed by a modification of the same method. The basal mixture consisted of 5-Oml. of Ol-m-KH2PO4-NaOH buffer, pH7-6, and 1-2ml. of 1% aq. (w/v) Triton X-100. To this was added 1-Oml. of ethanolic lmm-Q-6, and the mixture was incubated without shaking until clear. For enzyme assays the reaction mixture contained, in a 0-5cm.-light-path cell, 0-72ml. of the Q-6 emulsion and 0-2ml. of 0-125M-L-3-glycerophosphate as the racemic mixture in a total volume of lml. The reaction was started by the addition ofenzyme and the decrease in E274 followed. AE274 (oxidized-reduced) for Q-6 dispersed in Triton X-100 was calculated to be 11-9cm.2/umole, based on a value of 14-5 cm.2/,umole for E272 of the oxidized compound in cyclohexane (Gloor, Isler, Morton, Rfiegg & Wiss, 1958) .
For experiments in which the concentration of Q-10 or Q-6 was varied, reactions were carried out at constant concentrations of Triton and ethanol. The concentrations of Triton (0-12%, w/v) and ethanol (10%, v/v) used in the assays had no effect on the activity of the enzyme in the DCIP assay.
Q-0, Q-1 and Q-2 are all sufficiently soluble in water for the assays to be carried out in the absence of Triton. All assays involving these compounds were carried out in 0-05M-KH2PO4-NaOH buffer, pH7-6, in 0-5cm.-light-path cells. AR (oxidized-reduced) for these compounds in water were calculated from the publishedvalues for Eoxidized in ethanol (Morton, 1965) . The following values were used:
for Q-0, AE264 was 14-4cm.2/4tmole; for Q-1, AE275 was 12-6cm.2/ttmole; for Q-2, AE275 was 10-9cm.2/limole.
Menadione reduction was measured in a Thunberg tube with a quartz spectrophotometer cell fused on to the end. The reaction mixture (2ml. final volume) containing menadione, DL-3-glycerophosphate and 100,umoles of KH2PO4-NaOH buffer, pH 7-6, was placed in the main compartment and the enzyme solution in the side arm. The tube was evacuated on a water pump for 10min. with continuous shaking, and then placed in the spectrophotometer for 3 min. to reach the required temperature (380) before the reaction was started by tipping the enzyme solution into the main compartment. The velocity ofthe reaction could be followed from about 30sec. after tipping, by measuring the decrease in E260. E260 (oxidized) was taken to be 16-9cm.2/,umole (Morton, 1965) .
Expremsion of re8ult8. Michaelis constants were determined by expressing the initial reaction velocities at various substrate concentrations as double-reciprocal plots (Lineweaver & Burk, 1934) , and extrapolating the resulting lines to cut the abscissa. Lines were fitted to the experimental points by eye.
RESULTS
DCIP as electron acceptor. Michaelis constants for L-3-glycerophosphate were obtained at various fixed concentrations of DCIP and vice versa. The results are shown in Fig. 1 . The slope of the Lineweaver-Burk plots is in both cases independent of the concentration of the invariant substrate. Such behaviour can be explained by a reaction mechanism corresponding to type IV(i) as proposed by Dalziel (1957): -. There is no Ki,2/[S1][S2] term. The constants K.1 and Km2 can be determined by extrapolation (Dalziel, 1957 (Dawson & Thorne, 1969) . 
